Agmatine modulates polyamine content in hepatocytes by inducing spermidine/spermine acetyltransferase.
Agmatine has been proposed as the physiological ligand for the imidazoline receptors. It is not known whether it is also involved in the homoeostasis of intracellular polyamine content. To show whether this is the case, we have studied the effect of agmatine on rat liver cells, under both periportal and perivenous conditions. It is shown that agmatine modulates intracellular polyamine content through its effect on the synthesis of the limiting enzyme of the interconversion pathway, spermidine/spermine acetyltransferase (SSAT). Increased SSAT activity is accompanied by depletion of spermidine and spermine, and accumulation of putrescine and N1-acetylspermidine. Immunoblotting with a specific polyclonal antiserum confirms the induction. At the same time S-adenosylmethionine decarboxylase activity is significantly increased, while ornithine decarboxylase (ODC) activity and the rate of spermidine uptake are reduced. This is not due to an effect on ODC antizyme, which is not significantly changed. All these modifications are observed in HTC cells also, where they are accompanied by a decrease in proliferation rate. SSAT is also induced by low oxygen tension which mimics perivenous conditions. The effect is synergic with that promoted by agmatine.